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(57) ABSTRACT

An internal voltage generator of a semiconductor integrated
circuit includes a first driver that outputs an internal voltage
by using an internal reference voltage during an active opera-
tion in accordance with a detection signal generated by using
an external voltage and an active enable signal activated dur-
ing an activation mode, and a second driver that outputs an
internal voltage by using the internal reference voltage during
the active operation in accordance with the active enable
signal.

21 Claims, 2 Drawing Sheets
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INTERNAL VOLTAGE GENERATOR OF
SEMICONDUCTOR INTEGRATED CIRCUIT

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims priority from Korean Patent Appli-
cation No. 10-2006-0088749 filed on Sep. 13, 2006 in the
Korean Intellectual Property Office, the disclosure of which is
incorporated herein by reference in its entirety.

BACKGROUND OF THE INVENTION

1. Technical Field

The present invention relates to a semiconductor integrated
circuit, and more particularly, to an internal voltage generator
that is supplied with an external voltage and generates an
internal voltage which is used in a semiconductor integrated
circuit.

2. Related Art

In general, an internal voltage generator is supplied with an
external voltage VDD, and generates an internal voltage
VINT whose potential level may be various different levels.
Specifically, the internal voltage generator is supplied with a
high external voltage and generates a low internal voltage for
an internal circuit. A semiconductor integrated circuit oper-
ates by using the low internal voltage. Therefore, itis possible
to reduce power consumption of the semiconductor inte-
grated circuit and improve a function thereof.

The internal voltage generator that generates the internal
voltage may include various drivers. For example, the drivers
may include a standby driver and an active driver. The standby
driver may be a small-amount driver that is constantly acti-
vated to supply an internal voltage, but has low power con-
sumption. Generally, a discharge transistor, through which a
current of a few microamperes flows, is used in the standby
driver. The reason why the discharge transistor is used is to
stably maintain the internal voltage so as to stably perform a
circuit operation.

The active driver may be a large-amount driver that suffi-
ciently supplies an internal voltage during an active mode
when the semiconductor integrated circuit is operated. In
particular, because of the power consumption, the active
driver only operates when the semiconductor integrated cir-
cuit becomes active, which reduces the amount of current that
flows through the active driver.

When the semiconductor integrated circuit becomes
active, the active driver is activated. Further, as circuits using
the internal voltage VINT operate, an external voltage needs
to be supplied. However, because of an operational charac-
teristic of the active driver which supplies a large amount of
current, the active driver may supply an excess voltage with
respect to the required internal voltage. In this case, the dis-
charge circuit that is included in the standby driver discharges
the excess voltage so as to maintain the internal voltage at a
predetermined potential level. However, it may take too long
of a time to discharge the excess voltage by using only the
discharge circuit. Further, area efficiency of the semiconduc-
tor integrated circuit may decline due to the additional dis-
charge circuit.

SUMMARY OF THE INVENTION

Embodiments of the invention provide an internal voltage
generator of a semiconductor integrated circuit that is capable
of'preventing a current from being wastefully used and stably
supplying an internal voltage.
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According to one embodiment, an internal voltage genera-
tor includes a first driver that outputs an internal voltage by
using an internal reference voltage during an active operation
in accordance with a detection signal generated by using an
external voltage and an active enable signal activated during
an activation mode, and a second driver that outputs an inter-
nal voltage by using the internal reference voltage during the
active operation in accordance with the active enable signal.

According to another embodiment, the internal voltage
generator includes a level detector that detects an external
voltage so as to generate a detection signal, and a first driver
that generates an internal voltage by using an internal refer-
ence voltage in accordance with an active enable signal acti-
vated during an activation mode and the detection signal.
When a potential level of the external voltage is higher than a
potential level of the internal reference voltage, the detection
signal inactivates the first driver.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other features and advantages of the inven-
tion will become more apparent by describing in detail exem-
plary embodiments thereof with reference to the attached
drawings in which:

FIG. 1 is a block diagram illustrating an internal voltage
generator according to an embodiment of the present inven-
tion;

FIG. 2 is acircuit diagram of a CMOS driver shown in F1G.
1; and

FIG. 3 is a circuit diagram of a level detector shown in FIG.
1.

DETAILED DESCRIPTION OF EXEMPLARY
EMBODIMENT

The attached drawings for illustrating preferred embodi-
ments of the present invention are referred to in order to gain
a sufficient understanding of the present invention, the merits
thereof, and the objectives accomplished by the implementa-
tion of the present invention.

Hereinafter, the present invention will be described in
detail by explaining preferred embodiments of the invention
with reference to the attached drawings. Like reference
numerals in the drawings denote like elements.

As shown in FIG. 1, an internal voltage generator accord-
ing to an embodiment of the present invention includes a
reference voltage generating unit 10, a level shifter 20, a
standby driver 30, an active driver 40, and a level detector 70.

First, the reference voltage generating unit 10 outputs a
reference voltage VREF_BASE that has a predetermined
potential level. The reference voltage generating unit 10 may
include a bipolar-type reference voltage generator or a MOS-
type reference voltage generator. In this embodiment, a bipo-
lar-type band-gap reference voltage generating unit that com-
pensates for a temperature using a temperature coefficient is
exemplified, but the present invention is not limited thereto.
The reference voltage generating unit can be understood by
those who are skilled in the art, and thus the detailed descrip-
tion thereof will be omitted.

The level shifter 20 receives the reference voltage VREF-
_BASE that is output by the reference voltage generating unit
10 and outputs an internal reference voltage VREF. In this
case, the internal reference voltage VREF of the level shifter
20 has a voltage level that is shifted by the reference voltage
VREF_BASE. The level shifter 20 may include a trimming
unit (not shown) that performs trimming to be a desired
potential using the reference voltage VREF_BASE. The level
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shifter 20 may further include a buffering unit (not shown).
The buffering unit may buffer the trimmed reference voltage
VREF_BASE for use in an internal circuit.

The standby driver 30 is constantly activated to supply an
internal voltage VINT regardless of operational state of the
semiconductor integrated circuit by using the internal refer-
ence voltage VREF. Accordingly, the standby driver 30 may
be a small-amount driver that has small power consumption.
The standby driver 30 compares the internal reference voltage
VREF and a half internal voltage HALF_VINT. The half
internal voltage HALF_VINT has a voltage level correspond-
ing to half as much as a voltage level of the internal voltage
VINT. Thus, the standby driver 30 is supplied with an external
voltage VDD and gradually increases the potential of the
interval voltage VINT when a potential of the half internal
voltage HALF_VINT is lower than a potential of the internal
reference voltage VREF. Vice versa, the standby driver 30
blocks the supply of the external voltage VDD such that the
potential of the internal voltage VINT is no longer increased
when the potential of the halfinternal voltage HALF_VINT is
increased to become equal to or higher than the potential of
the internal reference voltage VREF.

During an active mode, the active driver 40 supplies the
internal voltage VINT by using the internal reference voltage
VREF, and may be a large-amount driver that has larger
power consumption than the standby driver 30. In this
embodiment, the active driver 40 includes an analog driver 50
and a CMOS driver 60. The active driver 40 only operates
during an interval where an active enable signal ACT_EN is
activated, such that the active driver 40 operates during the
active mode. The active enable signal ACT_EN enters the
active mode and is activated during a precharge interval.

The analog driver 50 compares the internal reference volt-
age VREF and the half internal voltage HALF_VINT to sup-
ply the internal voltage VINT, and is activated according to
the active enable signal ACT_EN. Similar to the above-de-
scribed operation of the standby driver 30, the analog driver
50 compares the potential of the half internal voltage
HALF_VINT and the potential of the internal reference volt-
age VREF and supplies or blocks the supply of the external
voltage VDD according to whether the potential of the half
internal voltage HALF_VINT is lower or higher than the
potential of the internal reference voltage VREF, such that the
internal voltage VINT is stably supplied.

As described above, the analog driver 50 and the CMOS
driver 60 operate during the active mode, that is, an activation
mode. The analog driver 50 may be a driver that slightly turns
on a driving transistor by using a signal having a small swing
width and has a small driving force. However, the CMOS
driver 60 may be a driver that fully turns on a driving transis-
tor and has a large driving force. Generally, in a low voltage
region, the driving force of the active driver 40 is lowered,
which becomes unstable to supply the internal voltage VINT
by only the analog driver 50. Accordingly, if simultaneously
using both the analog driver 50 and the CMOS driver 60
having a large driving force, the driving force can be
improved. However, when applying the external voltage
VDD in excess of an external voltage VDD required by the
internal circuit, the power consumption is increased due to
supplemental driving of the CMOS driver 60 having a large
driving force. As a result, a discharge circuit needs to operate
to discharge the excess external voltage supplied from the
external voltage terminal VDD. Accordingly, in regards to the
CMOS driver 60 having large power consumption, it is effec-
tive to divide intervals according to a detection signal DET
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detected by using the external voltage VDD and selectively
operate the CMOS driver 60 in terms of the reduction in the
power consumption.

In this embodiment, the CMOS driver 60 compares the
internal reference voltage VREF and the half internal voltage
HALF_VINT to supply the internal voltage VINT, and is
activated according to the detection signal DET generated by
using the external voltage VDD and the active enable signal
ACT_EN. The CMOS driver 60 can be controlled on whether
or not to activate the operation of the CMOS driver 60,
according to the detection signal DET that is detected by
using the external voltage VDD. That is, when the high volt-
age is supplied from the external voltage terminal VDD, the
CMOS driver 60 is inactivated according to the detection
signal DET, thereby reducing the power consumption.

The level detector 70 compares the external voltage VDD
and the internal reference voltage VREF and generates the
detection signal DET for activating the CMOS driver 60
according to the compared result, and supplies the detection
signal DET to the CMOS driver 60, which will be described
in detail below.

Accordingly, the analog driver 50 operates according to the
active enable signal ACT_EN that is activated when the semi-
conductor integrated circuit is in the active mode, similar to
the related art. However, the CMOS driver 60 is controlled to
be either activated or inactivated according to the active
enable signal ACT_EN and the detection signal DET gener-
ated according to the potential level of the external voltage
VDD.

The operation of the level detector 70 and the CMOS driver
60 will now be described with reference to the circuit dia-
grams of FIGS. 2 and 3.

First, as shown in FIG. 2, the CMOS driver 60 includes a
control unit 61 and a driving unit 62.

The control unit 61 generates an enable signal EN accord-
ing to the detection signal DET and the active enable signal
ACT_EN.

The control unit 61 includes an inverter IV1 that inverts the
active enable signal ACT_EN and a NOR gate NOR that
receives an output signal of the inverter IV1 and the detection
signal DET. During an interval where the active enable signal
ACT_EN is activated, the control unit 61 can supply an enable
signal EN that has an inverted voltage level of a voltage level
of'the detection signal DET according to the signal level of the
detection signal DET. That is, when the control unit 61
receives the high-level detection signal DET during an inter-
val where the active enable signal ACT_EN is activated, the
control unit 61 outputs the activated low-level enable signal
EN. However, when the control unit 61 receives the low-level
detection signal DET during an interval where the active
enable signal ACT_EN is activated, the control unit 61 sup-
plies the inactivated high-level enable signal EN.

If the driving unit 62 receives the enable signal EN, it is
possible to control the driving unit 62 to be either activated or
inactivated.

The driving unit 62 includes a comparing unit 621, an
enable signal receiving unit 622, a delay unit 623, an output
unit 624, and a noise preventing circuit unit 625.

First, the comparing unit 621 compares the half internal
voltage HALF_VINT and the internal reference voltage
VREF and supplies an output signal as the compared result to
a node A. In this case, the comparing unit 621 may be a
current-mirror-type differential amplifier, but the present
invention is not limited thereto. If the half internal voltage
HALF_VINT is smaller than the internal reference voltage
VREF, the comparing unit 621 supplies a low-level signal to
the node A. However, if the half internal voltage
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HALF_VINT is larger than the internal reference voltage
VREF, the comparing unit 621 supplies a high-level signal to
the node A.

The enable signal receiving unit 622 includes a first PMOS
transistor P1. The first PMOS transistor P1 has a gate that
receives the enable signal EN, a source that is connected to the
external voltage terminal VDD, and a drain that is connected
to the node A. The first PMOS transistor P1 is turned on or
turned off according to the received enable signal EN.

The delay unit 623 includes second and third inverters V2
and IV3. The CMOS driver 60 is different from the analog
driver (refer to reference numeral 50 in FIG. 1) in that the
CMOS driver 60 includes the delay unit 623. Since the CMOS
driver 60 is provided with the delay unit 623, the CMOS
driver 60 supplies a signal having a CMOS level and fully
turns on the second PMOS P2 that serves as a driving tran-
sistor.

The output unit 624 is activated according to the output
signal of the delay unit 623. The output unit 624 supplies the
internal voltage VINT and the half internal voltage
HALF_VINT. The output unit 624 is supplied with the exter-
nal voltage VDD. The second PMOS transistor P2 of the
output unit 624 has a gate that receives the output signal of the
delay unit 623, a source that is connected to the external
voltage terminal VDD, and a drain that is connected to a node
B. Therefore, a signal of the node B according to whether the
second PMOS P2 is turned on or not may be supplied as the
internal voltage VINT.

Resistors R1 and R2 are connected in series to each other
between the node B and a ground voltage terminal VSS. The
internal voltage VINT that is applied to the node B is distrib-
uted by the resistors R1 and R2, and is then output as the half
internal voltage HALF_VINT through a common node C
between the resistors R1 and R2. Here, for the convenience of
explanation, two resistors R1 and R2 are shown, but two
resistors may be provided at each end ofthe node C according
to a circuit structure. Further, resistive components may be
replaced by not only active elements but also passive ele-
ments.

Meanwhile, the noise preventing circuit unit 625 responds
to the enable signal EN that is the output signal of the control
unit 61 and prevents noise from occurring at the time of a
change in the internal voltage VINT. For example, the noise
preventing circuit unit 625 may include a NMOS transistor
that has a little current driving force. This NMOS transistor
has a channel length that is very long and has large channel
resistance. For this reason, since a voltage VDS between a
drain and a source of the NMOS transistor is increased, the
current driving force may be small. Therefore, the NMOS
transistor of the noise preventing circuit unit 625 is slightly
turned on while preventing noise from occurring due to the
change in the internal voltage VINT. In this embodiment, the
noise preventing circuit unit 625 responds to the enable signal
EN, but may respond to the reference voltage VREF accord-
ing to a particular circuit structure. Further, the noise prevent-
ing circuit unit 625 may include a capacitor according to a
particular circuit structure.

The operation of the driving unit 62 will now be described.

First, it is assumed that the enable signal EN supplied from
the control unit 61 is at an inactivated high level. In this case,
since the first PMOS transistor P1 is turned off, the potential
level of the node A is determined according to the output
signal of the comparing unit 621. The comparing unit 621
compares the internal reference voltage VREF and the half
internal voltage HALF_VINT. At this time, if the potential of
the half internal voltage HALF_VINT is lower than the
potential of the internal reference voltage VREF, the compar-
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ing unit 621 supplies a low-level signal to the node A. When
the second PMOS transistor P2 is turned on, and the driving
unit 62 is supplied with the external voltage VDD and gradu-
ally increases the potential of the internal voltage VINT. Ifthe
potential of the half internal voltage HALF_VINT of the
comparing unit 621 is higher than the potential of the internal
reference voltage VREF, the second PMOS transistor P2 is
turned off such that the potential of the internal voltage VINT
is no longer increased, which allows the internal voltage
VINT to be constant.

However, if the enable signal EN as the output signal of the
control unit 61 becomes an activated low level and the first
PMOS transistor P1 is turned on, a potential level of the node
A becomes a high level. At this time, since the analog signal
of the comparing unit 621 has a small swing range, the node
A is supplied with a high-level signal according to the result
of turning on the first PMOS transistor P1. Accordingly, the
high-level signal that has passed through the delay unit 623
causes the second PMOS transistor P2 of the output unit 624
to be turned off, which prevents the external voltage VDD
from being supplied as the internal voltage VDD.

As such, according to an embodiment of the present inven-
tion, the external voltage VDD may or may not be supplied as
the internal voltage VINT according to the output signal of the
control unit 61. That is, if the CMOS driver 60 is used in the
case where the potential level of the external voltage VDD is
high, the CMOS driver 60 has a large driving force and thus
causes large power consumption. Therefore, the CMOS
driver 60 only operates when the external voltage VDD is low.

Referring to FIG. 3, a description is given of the detection
signal DET that determines the potential of the enable signal
EN of the control unit 61.

Referring to FIG. 3, the level detector 70 performs a dif-
ferential comparison operation between a detection voltage
signal VDD_DET according to the external voltage VDD and
the reference voltage VREF and generates the detection sig-
nal DET according to the compared result.

The level detector 70 includes a voltage distributing unit
71, a differential comparing unit 72, and a delay unit 73.

As shown in FIG. 3, the voltage distributing unit 71
includes resistor elements R3 and R4 that distribute and out-
put the external voltage VDD. That is, the resistor elements
R3 and R4 are connected in series between the external volt-
age terminal VDD and the ground voltage terminal VSS and
supply a voltage distributed by the resistance to a node E.

The differential comparing unit 72 compares a detection
voltage signal VDD_DET supplied by the voltage distribut-
ing unit 71 and the internal reference voltage VREF and
outputs the compared result.

The differential comparing unit 72 includes first and sec-
ond NMOS transistors N1 and N2 that receive the detection
voltage signal VDD_DET and the internal reference voltage
VREF, respectively.

The differential comparing unit 72 includes a third PMOS
transistor P3 and a fourth PMOS transistor P4 that perform an
amplifying operation according to the received signal.
Sources of the third PMOS transistor P3 and the fourth PMOS
transistor P4 are connected to the external voltage terminal
VDD, gates thereof are commonly connected to a node F, and
drains thereof are connected to the node F and a node H,
respectively.

The differential comparing unit 72 includes a fourth
NMOS transistor N4 that controls whether or not to activate
the differential comparing unit 72. The fourth NMOS tran-
sistor N4 includes a gate that is supplied with the internal
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reference voltage VREF, a source that is connected to the
ground voltage terminal VSS, and a drain that is connected to
a node G.

The delay unit 73 includes inverters IV4 and IV5 and
delays the output of the differential comparing unit 72 and
supplies the detection signal DET.

Since the differential comparing unit 72 of a differential
amplifier type can be understood by those who are skilled in
the art, the operation thereof will be described in brief. The
differential comparing unit 72 compares the detection voltage
signal VDD_DET, which is obtained by distributing the
potential level of the external voltage VDD using the resistors
R3 and R4, and the differential signal of the internal reference
voltage VREF. As a result, when the potential level of the
detection voltage signal VDD_DET is higher than the poten-
tial level of the internal reference voltage VREF, the second
NMOS transistor N2 of the differential comparing unit 72 is
turned on, and the NODE F becomes a low level. As a result,
the fourth PMOS transistor P4 is turned on, and the high-level
detection signal DET as the output signal can be supplied.
That is, if the external voltage VDD is supplied and a prede-
termined potential level or more is detected, the high-level
detection signal DET is supplied. This detection signal DET
inactivates the operation of the CMOS driver (refer to refer-
ence numeral 60 of FIG. 2), and blocks supply of the external
voltage VDD.

The contrasting case where the potential level of the detec-
tion voltage signal VDD_DET is lower than a potential level
of the internal reference voltage VREF is now described. In
this case, the third NMOS transistor N3 is turned on, and the
node H becomes a low level. Accordingly, the detection signal
DET that is an output signal of the level detector 70 may be
supplied as a low-level signal. The detection signal DET as
the low-level signal activates the CMOS driver (refer to ref-
erence numeral 60 of FIG. 2) during an interval where the
active enable signal ACT_EN is at a high level.

As such, during an interval where a potential level of the
external voltage VDD is higher than a potential level of the
predetermined voltage, the internal voltage generator oper-
ates only the analog driver 50 having a small driving force,
and inactivates the CMOS driver 60 in which the driving
capability is large and the power consumption is large. That
is, only in a low voltage region where the external voltage
VDD is smaller than the predetermined voltage, the CMOS
driver 60 is activated. Accordingly, since the CMOS driver 60
can be selectively operated according to a value of the exter-
nal voltage VDD to be applied, it is possible to reduce the
power consumption.

It will be apparent to those skilled in the art that various
modifications and changes may be made without departing
from the scope and spirit of the invention. Therefore, it should
be understood that the above embodiments are not limitative,
but illustrative in all aspects. The scope of the invention is
defined by the appended claims rather than by the description
preceding them, and therefore all changes and modifications
that fall within metes and bounds of'the claims, or equivalents
of such metes and bounds are therefore intended to be
embraced by the claims.

According to the internal voltage generator of the semicon-
ductor integrator circuit according to an embodiment of the
present invention, the CMOS driver having a large driving
force canbe selectively operated according to a potential level
of'the external voltage. When the external voltage is small, the
driving force can be improved, and when the external voltage
is large, the CMOS driver can be inactivated. As a result, it is
possible to prevent the current from being wastefully used,
which supplies a stable internal voltage.
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What is claimed is:

1. An internal voltage generator of a semiconductor inte-

grated circuit, the internal voltage generator comprising:

a first driver that outputs an internal voltage by using a
detection signal generated by using an external voltage
and a comparing result between an internal reference
voltage and a half-internal voltage which is a divided
voltage of the internal voltage during an active operation
according to an active enable signal; and

a second driver that outputs the internal voltage by using
the internal reference voltage during the active operation
in accordance with the active enable signal,

wherein the first driver is inactivated and the second driver
is activated when the external voltage is more than a
predetermined voltage in the active mode.

2. The internal voltage generator of claim 1, further com-

prising:

a level detector that detects a potential level of the external
voltage to generate the detection signal and provide the
detection signal to the first driver.

3. The internal voltage generator of claim 2,

wherein the level detector performs a differential compari-
son between the potential level of the external voltage
and a potential level of the internal reference voltage to
obtain a compared result, and generates the detection
signal according to the compared result.

4. The internal voltage generator of claim 3,

wherein the predetermined voltage is the internal reference
voltage.

5. The internal voltage generator of claim 4,

wherein the level detector comprises:

avoltage distributing unit that distributes the external volt-
age to provide a distributed voltage; and

a differential comparing unit that compares a potential
level of'the distributed voltage of the voltage distributing
unit and the potential level of the internal reference
voltage, and outputs the detection signal according to the
comparison.

6. The internal voltage generator of claim 5,

wherein the level detector further comprises a delay unit
that delays the detection signal and inputs the detection
signal to the first driver.

7. The internal voltage generator of claim 1,

wherein the first driver comprises;

a control unit that supplies an enable signal according to a
signal level of the detection signal during an interval
where the active enable signal is activated; and

a driving unit that selectively generates the internal voltage
in response to the enable signal.

8. The internal voltage generator of claim 7,

wherein the control unit comprises a NOR gate that
receives an inversion signal of the active enable signal
and the detection signal, and outputs the enable signal.

9. The internal voltage generator of claim 8,

wherein the driving unit comprises:

acomparing unit that compares the internal voltage and the
internal reference voltage to provide an output signal;

an enable signal receiving unit that responds to the enable
signal output of the control unit to provide an output
signal and is controlled based on whether the enable
signal receiving unit is activated or not; and

an output unit that supplies the internal voltage in response
to the output signal of the comparing unit or the output
signal of the enable signal receiving unit.

10. The internal voltage generator of claim 1, further com-

prising:
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areference voltage generating unit that outputs the internal
reference voltage having a predetermined potential level
according to the external voltage.

11. The internal voltage generator of claim 1, further com-

prising:

areference voltage generating unit that outputs a reference
voltage having a predetermined potential level accord-
ing to the external voltage; and

a level shifter that receives the reference voltage output by
the reference voltage generating unit and outputs the
internal reference voltage.

12. The internal voltage generator of claim 1, wherein the
first driver is deactivated when the half-internal voltage is
larger than the internal reference voltage although the detec-
tion signal is enabled.

13. An internal voltage generator of a semiconductor inte-
grated circuit, the internal voltage generator comprising:

a level detector that detects a potential level of an external

voltage to generate a detection signal;

a first driver that generates an internal voltage by using the
detection signal and a comparing result between an
internal reference voltage and a half-internal voltage
which is a divided voltage of the internal voltage accord-
ing to an active enable signal activated during an active
mode; and

a second driver that outputs the internal voltage by using
the internal reference voltage during the active mode in
accordance with the active enable signal,

wherein the first driver and the second driver have a differ-
ent driving force respectively, and the first driver which
has a larger driving force than the second driver is inac-
tivated when the external voltage is higher than the inter-
nal reference voltage in the active mode.

14. The internal voltage generator of claim 13,

wherein the first driver comprises;

a control unit that supplies an enable signal according to a
signal level of the detection signal during an interval
where the active enable signal is activated; and

a driving unit that selectively supplies the internal voltage
in response to the enable signal.

15. The internal voltage generator of claim 14,

wherein the control unit includes a NOR gate that receives
an inversion signal of the active enable signal and the
detection signal, and outputs the enable signal.
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16. The internal voltage generator of claim 15,

wherein the driving unit comprises:

acomparing unit that compares the internal voltage and the
internal reference voltage to provide an output signal;

an enable signal receiving unit that responds to the enable
signal output of the control unit to provide an output
signal and is controlled based on whether the enable
signal receiving unit is activated or not; and

an output unit that supplies the internal voltage in response
to the output signal of the comparing unit or the output
signal of the enable signal receiving unit.

17. The internal voltage generator of claim 13,

wherein the level detector compares the potential level of
the external voltage and a potential level of the internal
reference voltage to obtain a compared result and out-
puts the detection signal according to the compared
result.

18. The internal voltage generator of claim 17,

wherein the level detector comprises:

avoltage distributing unit that distributes the external volt-
age to provide a distributed voltage; and

a differential comparing unit that compares a potential
level of'the distributed voltage of the voltage distributing
unit and the potential level of the internal reference
voltage to obtain the compared result and outputs the
detection signal according to the compared result.

19. The internal voltage generator of claim 13, further

comprising:

a reference voltage generating unit that outputs the internal
reference voltage having a predetermined potential level
according to the external voltage.

20. The internal voltage generator of claim 13, further

comprising:

a reference voltage generating unit that outputs a reference
voltage having a predetermined potential level accord-
ing to the external voltage; and

a level shifter that receives the reference voltage output by
the reference voltage generating unit and outputs the
internal reference voltage.

21. The internal voltage generator of claim 13, wherein the
first driver is deactivated when the half-internal voltage is
larger than the internal reference voltage although the detec-
tion signal is enabled.
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